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/Following  xs  a  translation  oi  an  article  by 
N.N.  Ostrovskaya  of  the  Institute  of  spiuemxology 
ana  Microbiology  imeni  Gamaleya  of  tne  Academy 
of  Ledical  Sciences  of  the  USSR  in  the  Russian- 
language  t eriodical  Zhurnal  mikrobiologii , 
epioemiologii ,  i  imraunobiologii  t Journal  of 
jicrobxology,  Bpideaxology,  ana  Immunobiology) , 

No  7,  1^63,  pages  1R5-151.  The  article  was 
submitted  on  11  November  I'&l.J 


In  the  last  several  years  Brucella  cultures  isolated 
from  the  blood  of  patients  and  from  animals  which  were  not 
agglutinated  by  stanaard  brucellosis  serum  but  were  agglu¬ 
tinated  by  homologous  sera  and  also  by  the  serum  of 
the  patients  from  which  they  were  isolated  began  to  attract 
attention.  Drozhevkina  (195^~1^56) ,  as  a  result  of  a 
stucy  of  similar  cultures  oi  the  r.elitensis  type,  proposed 
that  like  the  salmonella  the  inagglutinable  cultures  be 
considered  as  being  V-cultures  naving  a  surface  Vi-antigen. 
Accordin-  to  her  data  such  strains  ai-e  more  virulent  r  - 

ana  hi  vhiy  antigenic  anu  consequently  more  full  valued. 
Irozhevkina  considers  that  agglutinable  cultures  are 
..-cultures  minus  the  Vi-antigen  ana  with  decreased  «■— 

inmunogenous  properties  in  comparison  to  the  V-cuitures. 

Also,  Wolff,  Linger  (lyjl),  Renoux,  ?.:ahaffey  (1^55) »  ana 
Antonov  (lB5b)  consider  that  such  cultures  are  aisassociated 
R-forms  with  a  changed  antigenic  structure. 

Thus  there  are  two  opposite  concepts  in  evaluating 


I 
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inagglutinable  Brucella  cultures  which  are  icentical  in 
their  properties.  Taking  into  account  the  practical  and 
theoretical  importance  of  this  question,  we  decided  to 
raaxe  the  fullest  possible  study  of  the  inagglutinable 
cultures  available  to  us  ana  to  maxe  an  appropriate 
evaluation  01  them. 

In  this  report  we  -pive  the  results  of  a  biological 
study  of  inagglutinable  cultures  of  Br.  melitensis 
in  comparison  with  agglutinable  test  cultures  fliee  Kot$/. 

In  this  work  we  studied  the  morphology  of.  colonies  and 
cells,  the  state  of  dissociation  of  cultures  using  the 
method  of  bright  and  '.'.ilson  (1:*51)»  and  the  sgglutinability 
of  the  cultures  with  various  sera  (standard  brucellosis 
agglutinating  serum,  Drozhevkina 1 s  so-called  Vi-serum, 
and  sera  obtained  by  us  for  inagglutinable  Brucella 
cultures);  we  also  studied  the  populations  of  the  cultures 
ano  determined  the  virulence  of  the  strains  by  infecting 
guinea  pigs  with  various  doses  of  Brucella  organisms 
(101,  lO2,  105,  lO4,  and  10?  microbial  cells)  anc  by 
studying  the  cultures  isolated  from  various  organs  of  the 
animals.  Altogether  we  studied  10  strains  of  Br.  melitensis, 
of  which  7  were  inagglutinable  strains  which  were  isolated 
from  the  blooc  of  patients  (various  times  of  isolation), 
one  was  an  agglutinable  culture  isolated  from  a  hare, 
and  the  others  were  test  culture  No  £65  and  reference 
strain  16-M.  The  last  three  cultures  were  used  for  control 
purposes. 

/fcote/:  Some  reports  contain  the  results  of  study 
of  the  pathomorphological  changes  in  the  organs  of  guinea 
pigs  infected  with  these  cultures  (Grekova)  and  of  study 
of  the  chemical  composition  of  antigenic  complexes  (Dubrov¬ 
skaya). 

The  general  characteristics  of  the  cultures  are 
given  in  Table  1. 

The  cultures  which  were  studied  cid  not  differ  from 
the  control  cultures  with  respect  to  the  morphology  of 
the  cells  and  tinctural  aspects.  With  respect  to  their 
reccing  capacity  all  the  inagglutinable  cultures  behaved 
like  tvpical  Br.  melitensis  strains.  A  characteristic 
of  these  cultures  was  the  fact  that  they  were  not  agglutin¬ 
ated  by  standard  brucellosis  serum  but  gave  a  positive 
test  with  tripaflavine  and  a  thermal  precipitation  reaction. 
Thus,  with  respect  to  their  properties  they  were  all 
completely  identical  to  the  cultures  described  by 


irozhevkina  as  being  V-cultures  ana  tuey  differed  in  this 
respect  iron  the  control  cultures.  The  latter  were 
agglutinated  to  a  titer  oy  standard  brucellosis  serum 
but  were  not  agglutinated  in  tripaf lavine ,  i.e.,  they 
were  typical  undissociated  brucella  cultures. 

In  studying  the  virulence  a  large  difference  was 
also  found  in  the  biological  characteristics  of  agglutin-  ‘ 
able  and  inagglutinable  brucella  cultures.  Thus,  control 
strains  (No  565,  16-M,  958)  upon  being  administered  to 
guinea  pigs  in  amounts  of  10  and  100  microbial  cells 
(2  and  20  lethal  doses)  caused  Reneralized  infection 
in  all  the  animals  with  a  high  semination  index.  The 
virulence  of  all  the  inagglutinable  cultures  was  con¬ 
siderably  lower  than  that  of  the  control  cultures;  doses 
of  101  and  10^  microbial  cells  in  most  cases  did  not 
cause  infection  of  the  animals.  A‘ith  large  doses  it  was 
possible  to  establish  a  different  degree  of  weakening  of 
the  virulence  for  various  inagglutinable  cultures.  Thus, 
relatively  great  virulence  was  found  for  strains  No  ?05 
and  65.  The  administration  of  these  cultures  to  animals 
in  doses  of  103  microbial  cells  led  to  generalized  infection 
with  a  high  semination  index.  Other  cultures  for  the 
same  oose  gave  a  small  index  of  secretion  (cultures  Ho  512 
and  14)  or  did  not  cause  any  infection  at  all  (cultures 
No  10,  63,  570).  Upon  the  administration  of  even  large 
doses  of  the  latter  cultures  (105,  106,  10y  microbial 
cells)  only  very  weak  development  of  the  infection  was 
observed.  For  example,  upon  administering  strain  No  570 
to  the  animals  in  an  amount  of  109  microbial  cells  only 
one  culture  was  isolated  from  the  inguinal  lymph  node  of 
one  of  tnree  infected  guinea  pigs. 

i.'e  assumed  that  the  different  degree  of  lowering 
of  the  virulence  in  ths  strains  which  were  studied  depended 
on  the  quantitative  relation  of  the  agglutinable  and 
inagglutinable  species  which  comprised  the  population  of 
the  cultures.  In  order  to  confirm  this  assumption  all 
cultures  were  placed  in  a  dish  with  agar  and  from  the 
secretion  of  each  culture  100  colonies  were  isolated.  The 
a gglut inability  and  the  presence  of  dissociation  were 
determined  for  the  cultures  of  isolated  colonies;  some 
colonies  of  each  culture  7;ere  studied  in  greater  detail; 
their  virulence,  agglutinogenic  properties,  etc.  were 
determined.  The  population  of  most  cultures  of  not  only 
the  inagglutinable  but  also  of  the  control  types  were 
heterogeneous  and  consisted  of  undissociated  agglutinable 
species  and  others  of  varying  dissociation  (Figure  1). 
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(1)  Colonies 

O  undissociated,  agglurinable 

e  dissociated,  inagglutinable  in  standard  serum 
9  dissociated,  agglutinable 

O  dissociated  and  inagglutinable  in  standard  serum 
with  respect  to  dissociated  cultures 


Figure  1.  Characteristics  of  the  population  of 
cultures  upon  cultering  in  a  dish  with 
agar. 


It  was  established  that  the  quantity  of  agglutinable 
unoissociated  species  in  different  cultures  varied.  Thus, 
in  a  population  of  unoissociated  cultures  (No  16-M  and 
there  was  a  predominance  of  unoissociated  cells; 
in  cultures  which  were  inagglutinable  but  with  greater 
residual  virulence  (No  51<i*  ?05,  65)  it  was  noted  that 
there  was  only  a  small  amount  of  unuissociated  species; 
cultures  with  very  low  virulence  (No  63,  l4*-,  10)  had  a 
homogeneous  population  consisting  only  of  inagglutinable 
species  with  positive  tests  for  dissociation.  Thus,  the 
study  ox  inagglutinable  Brucella  cultures  showed  that  their 
virulence  is  based  on  and  is  determined  by  the  quantitative 
relation  of  the  normal  cells  (agglutinable ,  undissociated) 
which  enter  into  the  composition  of  the  population. 

As  a  result  of  the  study  of  the  population  of 
cultures  it  was  also  found  that  along  with  the  inagglutinable 
dissociated  species  the  population  includes  agglutinable 


26- 


Q 

cells  which  give  positive  tests  i'or  dissociation.  It  is 
possible  that  both  they  anti  the  others  were  in  various 
degrees  of  dissociation. 

Then  we  studieo  the  development  of  infection  in 
animals  upon  aocini storing  ir.agglutinable  ^rucella  strains 
to  them,  especially  strains  of  a  heterogeneous  population;  \ 

we  also  studied  the  nature  of  cultures  isolated  from  , 

various  organs  of  the  animals.  The  results  of  these 

investigations  showed  that  in  most  cases  agglutinable  * 

and-  undissociated  cultures  were  isolated.  This  circumstance 
showed  that  if  the  infecting  is  done  with  u  culture  wherein 
the  population  contains  both  inaggiutinable  cissociated 
species  and  even  a  small  percentage  of  normal  cells, 
the  development  of  the  infection  will  be  based  on  the 
multiplication  of  these  very  cells  (Figure  2).  Thus, 
in  our  tests  wherein  we  infected  guinea  pigs  with  in- 
agglutinable  cultures  No  65,  705,  and  512  in  which  the 
population  was  heterogeneous,  in  most  cases  agglutinable 
undissociated  cultures  were  isolated  from  the  organs  of 
the  animals  (157  of  159  cultures  which  were  isolated). 

With  two  cultures  a  positive  tripaflavine  test  was  ootained. . 

In  no  case  was  the  presence  of  agglutinable  cultures  found 
in  the  organs  of  this  group  of  animals.  At  the  same  time, 
upon  infecting  guinea  pigs  with  inagglutinable  brucella  & 

cultures  wherein  the  population  consist ea  whole ly  of 
dissociated  inagglutinable  species,  the  small  number  of 
cultures  secreted  from  the  organs  of  the  animals  was 
identical  with  that  of  che  initial  strain.  A  consequence 
of  the  weak  settling  of  inagglutinable  cultures  in  the 
organism  of  the  animals  and,  as  the  results  of  a  patho- 
morphological  investigation  (Grekova)  showed,  of  the 
slight  stimulation  of  the  reticuloendthelial  system  was 
their  rather  weakly  expressed  serological  reactions. 

This  applied  in  particular  to  animals  which  were 
infected  with  inagglutinable  cultures  having  a  homogeneous 
population  (No  63,  10,  14).  In  this  a  relation  was  observed 
between  the  level  of  the  titer  of  the  antibodies  ana  the 
antigens  which  were  taken  into  the  reaction  (the  ordinary 
Wright's  antigen  or  culture  corresponded  to  the  culture 
with  wnich  the  infection  was  aerived).  In  all  cases  with 
'.iright's  antigen  a  positive  agglutination  reaction  was 
observed  with  a  considerably  lesser  dilution  of  the  serum 
than  with  the  corresponding  cultvve  (with  \! right's  antigen  — 

1:10  to  1:40,  with  the  culture  —  1:80  to  1:120). 
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Figure  2.  Distribution,  of  cultures  vith  respect  to  the  organs  of 
animals  infected  vith  various  strains  of  Brucella 
melitensis 
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For  ,^uinea  pigs  infected  with  agglutinable  cultures, 
bright 1  s  reaction,  as  a  rule,  reached  much  higher  titers 
and  diu  not  uepend  on  the  antigen  taken  into  the  reaction. 


This  circumstance  indicates  some  difference  in  the 
antigenic  structure  of  agglutinable  and  inagglutinable 
Brucella  cultures  anu  consequently  point*  to  a  qualitative 
difference  in  the  antibodies  wmch  have  ^gen  formed. 

-hus,  the  results  which  were  obtained  indicate  that 
inagglutinable  strains  are  dissociated  Brucella  cultures 
with  weakened  virulence  and  changed  antigenic  structure. 

In  order  to  ootain  fuller  proof  and  support  for  this 
evaluation  of  inagglutinable  cultures  a  study  was  made 
along  the  same  line  to  examine  agglutinable  and  in- 
agsrlutinable  cultures  obtained  from  individual  colonies  of 
each  strain  of  a  heterogeneous  population.  With  respect 
to  their  morphological  and  cultural  properties  these 
cultures  were  typical  Brucella  organisms  while  at  the 
same  time  they  differed  sharply  from  each  other  ,/ith  respect 
to  signs  of  dissociation,  virulence,  and  antigenicity. 

Table  2  contains  their  characteristics  which  give  evidence 
of  the  difference  in  degree  of  virulence  of  agglutinable 
and  inagglutinable  cultures  obtained  from  various  colonies 
of  the  same  initial  strains.  All  the  agglutinable  cultures 
(the  11th  colony  of  strain  No  5*2  *  the  4th  colony  of  strain 
No  705,  etc.)  set  a  much  higher  secretion  index  for  all  doses 
of  infection  than  was  the  case  with  inagglutinable  colonies 
of  these  strains  (the  22hd  colony  of  strain  512,  the 
1st  colony  of  strain  705,  the  2nd  colony  of  strain  No  65, 
etc. ). 


The  titers  of  .*  right's  reaction  for  guinea  pigs 
infected  with  inagglutinable  cultures  from  separate  colonies 
were  very  low  ana,  lixe  the  initial  strains  depended  on 
the  antip-'ins  which  were  taken  into  the  reaction  —  Wright's 
antigen  or  the  infecting  culture  (Figure  3). 

In  order  to  determine  the  antigenic  capacity  of  the 
strains  which  were  studied  we  conducted  tests  involving 
the  immunization  of  rabbits.  The  results  which  were  obtained 
showed  the  considerably  lesser  antigenic  capacity  of 
inagglutinable  Brucella  cultures  in  comparison  with 
agglutinable  cultures. 
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anc  the  loss  oi'  tr.e  ability  to  be  agglutinated  by  a 
specific  antibrucellosis  serum,  with  respect  to  these 
aspects  they  were  identical  to  the  cultures  described  by 
Drozhevkina  as  V-cultures. 

The  inagglutinable  brucella  cultures  had  lowered 
virulence  in  various  cegrees  (in  comparison  with  the 
agglutinable  cultures).  The  somewhat  large  residual 
virulence  of  some  of  the  inagglutinable  strains  (No  512, 

705,  65)  could  be  explained  by  the  presence  in  the  popu¬ 
lation  of  a  small  percentage  of  agglutinable  uncissociated 
species,  the  predominant  settlement  of  which  in  the 
organism.. of  the  guinea  pigs  was  the  basis  for  the  develop¬ 
ment  of  infection.  (  , 

5.  In  contrast  to  Drozhevkina 1 s  opinion,  we  consider 
inagglutinable  Brucella  cultures  only  as  being  at  a  certain 
stage  of  dissociation  with  lowered  virulence,  a  changed 
antigenic  structure,  and  weakly  expressed  antigenic  capacity. 

4.  Por  the  identification  of  such  freshly  isolated 
Brucella  cultures  it  is  expedient  to  use  the  corresponding 
agglutinating  serum.- 
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